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DECLARATION inVPERRULR 1.132 
I# Yong Uang CHU. do hereby declare as follows: 

I am the first named inventor of the above-identified patent application. Since the filing 
of the above-identified patent, we have performed a number of experiments using the compounds 
and methods claimed in the above-identified patent application. Representative experiments are 
provided m the-Xbllowmg Examples. 

firtantate 1 : Synthesis of 1 -tetradecvl mvrifltovlBmide 

At room temperature, a solution of 1-tetradecylanxine (lO.Og, 44.5 mmole) and 
diisopropylanune (10.8 ml, 62.3 mmole) in 40 ml of anhydrous dicWoromethane 40 ml wss 
added slowly into a solution of myristoyl chloride (1 13 g» 443 mmole) in 160 ml of 
dichloromethane with mechanic stirring. A white precipitate was formed. After 48 bouts, the 
reaction mixture was filtered. The white solid was washed twice with methanol. The white solid 
waa dried over vacuum and the filtrate waa discarded. A total of 17.1 g of product was obtained, 
The purity was over 90% based on TLC analysis. 
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Lithium aluminum hydride powder (2,2 g, 57.8 mmole) was added carefully into a 
suspension ofl-tetradecyi myristoylamide ia 190 ml ofTHF. With in agnatic timing, the 
reaction mixture was heated to 70°C. After 8 hours* the reaction mixture was cooled CO room 
temperature, and quenched with 6N NaOH aqueous solution. The mixture ww stirred at room 
temperature for 1.5 hours. After separation, the aqueous portion was extracted with ethyl ether 
twice with 350 ml each time followed by 400 ml of dichloromethano. The combined organic 
solutions were washed with saturated sodium chloride, and concentrated to afford 13.2 g of dU 
t«radecylarruji& white solid. The purity of the final product was analyzed with 20% methanol in 
dichlororn ethane. 

Example 3: Synthesis of Ditetadecvl*[2~hvd^^ 

Under nitrogen, a mixture of o!4erj*decyJarnine 19.6 mmole), N(2,3-epcxyl)propyI 
phtharaido (5 J7g, 25.5 mmole) and diisopropyl^thykmine (5.2 ml, 29.4 mmole) jn 30 mJ 
dimethyl fbnnaznide were healed to 75 *C for 18 hours with magnetic stirring. After being 
concentrated* the resulting product was purified with silica gel flash chromatography, e luted with 
1% to 5V Q MeOH in dichloronaethane. White solid of Ditetradecyl-l2-hydroxyl-3-(N- 
ph0uiu3mido)prppyl]ainitte was obtained at 70% yield. 

Example 4: Synthesis of Iflrcrradewf^hv^ 

Hydrazine (0.36 g, li.6 mmole) was added m to a mixture of Di tetradecyl[2-hydroxyI-3- 
(N^hthalarnido)piopyi]fliniae in 30 ml of methanol. The mixture was heated to reflux for 4 
hours. After al] the starting material was consumed. The mixture was filtered and concentrated 
to obtain white solid. 

-2- 
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Example 5: Sy itheste of Ditetradccvt^-hva^ 

N-byrfrexysiicchnide (150 m& 1 ,3 mmole) and diisocurbcdiiraide (164 mg, 
1.3 mingle) were added into a solution of K0C(BOO2)2 (1,0 mmole, purchased 
from Advanced CbemTcch) in 3ml DMF and 3 ml dichloromcthanc. After 1.5 hows stirring at 
room temperature, a solution ofDhdi^ecyH2-hydro^ (483 trig, 1 

mmok) in 2 ml DMF and 2 ml of dichtoromethane was added. The mixture was stirred at room 
temperature fbr additional 3 hours, then was concentrated and purified with flash 
chromatography. The purified product was treated with 25% TFA in DCM for 1 hour, before 
removing the solvent*. The final product was purified with CM 8 reverse phase otuotnatogmphy. 
A ww>Hko product was obtained ai 65% yield. 

Example 6: Synthesis of OctadecYl-J2-hvd^ 

Under nitrogen, a mixture of di-octadtoylamjnc (10&, mmole), N- 
(2,3-epoxyl)propyl phthamido (4,5 g. 22.1 mrnotc) and dnsopropylcmyi amine (6,2 g, 48 mmole) 
in 40 ml dunethylfomiamide were heated to 80*C for 1 8 hours with magnetic stirring. After 
being concentrated, Che resulting product was purified with silica gel flash chromatography, 
clutcd with 1% to 5% McOH in dichloiomethane- White solid of Djoctadecy!-[2-hydroxyU3-(N- 
phthatarnido)propyi]amme was obtained at 70% yield. 

Example 7; Synthesis gfiaGladggyLf2=ta^^ 

Hydrazine (1.07 ml, 34,2 mmole) was added in to a mixture of 
Dloctade*yH2-faydroxy!-3^ (8.3 g, U-4 mmole) in 100 ml of 

methanol. The mixture was heated to reflux for 6 hours. After all the starting material was 
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consumed, the mixture was filtered and concentrated to obtain white solid. 

Bxarmile S: S ynthesis of PfOrtftH^vM7^vd^^ 

N4iydfoxysucciniide (150 tng, 13 mmoJe) and diispcaibodiimide (164 mg, 
1.3 mmole) were added into a solution of K(K(BOC)2)2 (1.0 mniola, purchased from Advanced 
ChemTech) in 3ml DMF and 3 ml dlcWoronCthane. After 1 .5 how stirring at room 
temperature, a solution of DfcK3tadocyl-{2~hydroxyU^ (595 mg, 1 mmole) in 2 

ml DMF and 2 ml of dichlororaethane was added. The mixture was stirred at room temperature 
for additional 3 hours, end was then concentrated and purified with flash chromatography. The 
purified product was treated with 25% TFA m DCM for 1 hour, and&e solvent was removed. 
The final product was purified with C-l 8 reverse phase chromatography. A wax-like product 
was obtained at 71% yield. Ma«a analysis show MW+1 - 979-93. 

Example 9: Formulation q{ flw lipid reaiagnls 

The lipid Ditetradccyl~<2-h>dra^ or Itioctadecyl-(2- 

hydzoxyl-3^ro^amino}finiinop^ was formulated with neutral compound such as DOPE> 

cholesterol via commonly used formulation methods, such as extrusion, vortexing, freaze-thaw, 
ultrasonic agitation, and nucrofluidization formulation. The molar ratio between cationio lipid 
and neutral lipids is 0.1 Co 10. 

Exanmle 10: Lmid fottniilation as tranafeotimi reagent for PNA delivery into 293 »nd Hrf* cell* 
in24-wHI format 

Plate 293 or Hela cells in 24^well p fetes at a density of 5 x 10 4 cells/well in 0.5 ml of 
complete media (DMEM medium +10% FBS, GIBCO Ihvitrogen) without antibiotics. Put the 



PAGE 6/13 * RCVD AT 9/7/2004 2:07:27 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/2 1 DNIS:8729306 * CSID:2026897870 * DURATION (mm-ss):04-32 



09/07/2084 14:02 2026897870 PIPER RUDNICK LLP PAGE 07 

07/02/2004 .13:50 FAX ©008/012 



plates in a 37*C, 5% CO, humidified Incubator. After 24-4* hours, the cells roach 60 - 80% 
confluence, and begin preparations for cell transfection; 

a. Dilute 0.8 ug ofDNA in 20 ul ofdeionized H,0. Mix and spin down die solution 
for a few seconds to remove drops from the tup of the tube. 

b. In a separated vial, dilute I -5, 3, 4.5 6 and 7.5 ul of transaction reagent with 

deionized H 2 0 to total 20ut. 

c. Add Hie transaction reagent to The DNA solutions. Mix by pi petting up and down 

6 times. 

d. Let the solutions incubate for 15 minutes (20 - 25°Q. 

c Add 60 ul of DMEM so the DNA-lrpid complex to final volume of 100 uL 
£ Add immediately the complex drop-wise to the appropriate well. Gentry swirl the 
plate co ensure uniform distribution, of the ttansfoction complexes, 
g. Put the cells back: into me incubator- 

ru Incubate the cells with the tranfeotion mixtures for 48 hours. 
i< The B-£at protein expression of Ac transfected 293 and Heia cells were measured 
using ONPG assay kit (Ihvirrogen) at 420 ma based on the manufacture's protocol. 

The transaction of 293 or Hela cells (24^well plate) at various amount of transaction 
reageot and pCMV-STORT-flsal plasxnid DNA. The lipid formulation of the present invention 
(JDi oct^ecyl^hydit>*yl^ and DOPE at 1;I mole ratio designated 

as "GXF-1") are Shewn In Figure 1 A and Figure IB. Image of stained 293 cells after transaction 
is shown in Figure 1C. 

-5- 
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Example 1 _t * L frid formul ation as trangfectinn Tyrant for DNA delivery Into COS-7 fcglle in S6» 

gfill fiamfl 

Plate COS-7 cells in 96-wcll plates at a density of 2 x 10 4 cells/well in 0.2 ml of complete 
media (DMEM medium + 10% FBS, GSCO Invitrogen) without antibiotics. Put the plates 
in a 37«C, SVc CO, humidified incubator. After 24 howv> the cells reach 60 - 8094 
confluence, and begin preparations for cell transfection: 

a. Dilute 0,2 wg cfDNA in 4 ul of ddanized H^O. Mix find spin down the solution 
for a few seconds to remove drops from the top of the tube. 

b. In a separated vial, dilute 0.5, 0.75, 1.0 and 1 .5 ul of tensteetion reagent whh 
deionized H 2 0 to total 4 uL 

c Add the transfection reagents to the DNA solution. Mix by pipetting up and down 
6 times. 

d. Let me solutions incubate for 15 minutes (20 - 25C). 

e- Add 12 ul of DMEM with no serum and no antibiotic* to the DNA -lipid complex 
to final Volume of 20 uL 

f. Add immediately the complexes drop- wise to the appropriate wall. Gently swirl 
the plate to ensure uniform distribution of the transaction complexes. 

£» Put the cells back into the incubator, 

h. Incubate the cells with the traufectioo mixtures for 4$ hours, 

i. The 6-gal protein expressions of the traosfected COS-7 cells weze measured using 
ONFG assay kit at 420 nm based on the manufacture's protocoJflnvitrogcn). 

-6- 



PAGE 8/13" RCVD AT 9/7/2004 2:07:27 PM [Eastern Daylight Time] ' SVR:U8PTO-EFXRF-1/2 ' DNIS:8729306 * CSID:2026897870 • DURATION (mm-ss):04-32 



09/07/2084 14:02 2026897870 PIPER RUDNICK LLP PAGE 09 

07/02/2004 13:50 FAX ©OOB/012 



The comparison of the DNA transaction efficiency among GXP-1, two other commercial 
txansfecticra rcagente "Reagent !" "Reagent 2" and control on COS-7 cells at 96-wcIl plat© 
format are shown In Figure 2. 

Expiry ple 12= Upid fomwlgtion as tranaftetkm reagent for siRNA delivery 

For adherent cells; plate the cells in 24-welI plates at a density of 5 - 8 xlO 4 per well in 0 J 
ml of complete media without antibiotics, place plates in a 37 D C F 5% C0 2 humidified incubator, 
and start preparing for transfeotion after 24-4* hours, when the cells reach 60-80% confluence. 

For suspension cells; split the cell* the day before transfection. On the day of 
transaction, harvest cells by centrirngation and remove the medium. Seed 5*5 - 8.5 x!0 5 cells per 
well in 0.5 ml of complete media without antibiotic* in 24-well plate, and begin preparation for 
transfection: 

a. Dilute 0.6 ug of DNA in 20 ul of deionized water containing no serum, proteins or 
antibiotic*. Mix and spin the solution for a few seconds to remove drops from the top of the 
tube, 

b. In a separated vial, dilute 3 ul of transfection reagent with dsionized water to a 
final volume of 20 ul. 

c Add the transfection reagent to the DNA solution. Mix by pipetting up and down 
6 times* 

d> Add wRNA (60 pmote) to the diluted complex mixture, 
e. Incubate the solution for 1 0 minutes ai 20 - 25 § C 

£ Add 60 ul of DMEM with no serum and no antibiotics to the DNA-lipid complex 

-7- 
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to a final vo him* of 1 00 uL 

g, Immediately add the complexes drop-wi*e to the appropriate well. Grotty swirl 
Hit plate to ensure uniform distribution of the traaafcedon complexes, 

h. Pux the cells back into fho incubator, 

L Incubate the cells with the transection mixtures for 48 hours, before assay. 

The retain of an exemplary transaction experiment using siRNA is shown In Table 1 . 
Table I: Cotranvfection of pCMV-SPORT-pgal plasmid DNA with siRNA using lipid 
formulation of the preset* invention (Dioc*adfccyt-(2-hyd>oxy1-3-^ 
and DOPE At 1:1 mole ratio) 



0.8 3 0 93% 

0.8 3 60 15% 



As shown in Examples 1-1 1, calionie lipid compounds dioctadecyl-<2-hydroxyl-3- 
propy ] amino) am in opo ly lysine (Example 5) or diociadccyI-(2-hydroxyl-3 - 
propyUmino)ainmopolyiysTne (Example 8), both of which are covered by formula (1) of the 
above-identified application, were formulated with neutral compound such as DOPE or 
cholesterol via commonly used formulation methods (Example 9). Effective in vitro DNA and 
siRNA delivery was achieved with the lipid formulation (Examples 10 and 1 1). It should be 
noted thai the formulation of the lipid reagents, the formation of the DNA-lipid or DNA-siRNA- 
lipid complex, as well as the transection process, were all performed under commonly used 
conditions chat axe well lotown to an skilled artisan. 
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For example, the lipid reagents were formulated with DOPE or cholesterol using 
extrusion, vortexing. frecze-thaw, or ultrasonic agxtationj the mokf ratio between cationic lipid 
and cBUtral lipids was 0*1 to 10. Those are standard formulation conditions used in the art. 
Similarly, the transaction was perfbrmed using cells at 60-80% eonfluenoy (monolayer) or a 
suspension density of 5 J - 8.5 x 10* cells / 0*5 ml media; the Iipid-DNA complexes were formed 
by incubating the transection reagent to the DNA solution at room temperature for 1 5 minutes; 
the complexes were diluted with DMEM with no serum and no antibiotics, vnd then added 
dropwise to the cell. All these procedures and conditions are wfibhx the standard range that can 
be found in most transaction protocols. For example, bop Ausubei et al. ShQIt frPlggfikia 
Molecular Biolopv. 2^ Edition, 1992, Section 9.4: ttposome-Mediatcd Transfbction and Section 
9.9: Optimization of Transfection; andPromega Inc.* Ttamfcfition . g ujfifi, 1998, Chapters 1-3. 

The working examples therefore demonstrate that lipids embraced by Claim 1 of the 
Instant application an? capable of introducing substances, such as DNA and stRNA, into cells 
under standard experimental conditions. Since cationic lipids having Hie general structure of 
formula CO in the above-ldenti tied application share the basic features of being positively charged 
under neutral pH and being able to form liposome structures in an aqueous environment under 
agitation, and since Examples 1-11 have convincingly demonstrated that two of those lipids are 
capable of introducing foreign molecules into cells, it is my opinion thai other lipids embraced by 
formula (2) would similarly bo used to introduce substances into cells using known ttunsfbetion 
protocols as of the filing date of the instant application. 

I declare thai ail statement made herein based on my own knowledge ate true, and that all 
statements made herein based on information and belief are believed to be true. I further declare 

-9- 
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that these statements are made with the knowledge that wittfbl false statements are punishable by 
flue or imprisonment, or both, under Section 1001 of Title 18 of the United State Code, and that 
wiU fid feisc statements may jeopardise the validity of the above-reftrenced patent application 
and any patent that issues therefrom. 

Pate: 1z2^fj£ UfahyU 



Yang Liang CHU 



-10- 
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Optimization ottranxfocUan cugwt on Of^mfcatfawi of trans/bolt on reagent on 

283 OMffi H«l» Goto 




ia 3 4.s « ra | 1.* « 44 fl M 

m— i of mgmtffi Amownor nigtmfuo 



1A. skp-i Trarefectfon r**4**t, pCMV-SPOftx-Ba&i ng IB, GXP-i TranafiMStten ncooent pCMV-SPORT-ajjaJ DMA 
DNAO.ttufi, SxiO* 293cefla, plate, 10*. «S. 0.0 ug, 5x10* Hal a calls, M^vefi plate, i0M> FB5. 




Fig. IC Image of stained 203 cells after transaction with 4.S ui of GXP-l and 0,5 ug of pCMV- 
SPORT-Bgal DNA. The blue stained celts are DMA transacted Cells containing 803 1 protein. 
Majority or 293 cells have been transacted by GXP-i/Bgal DNA complex wtth strong Bgal protein 

oppression. 



25000 



B-gajDttAtraftftfaetlonon POS T caffe 




fiaagvnM R*agtnU2 
Transaction reagents 



Control 



530,5 uJ 

QO.rs ui 

HI UI 



Rg 2. QXP-i Transfecaon reagent, 0~2 ug pCMV-SPORT-agaj dna, 2xl(T COS-7 Cells, 96-wei] 
plate, with 10% F^$. 
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